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(54) LASER ERASING POWER SETTING METHOD FOR RECORDING AND REPRODUCING DEVICE OF 
PHASE CHANGE DISK, AND RECORDING AND REPRODUCING DEVICE FOR PHASE CHANGE DISK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily set erasing power and to 
optimize laser power by storing each power when a reproduced 
signal mark level exceeds or does not exceed a threshold value 
respectively, and setting the erasing power by using the stored 
value. 

SOLUTION: After a mark is recorded in a track (a), a value 
obtained by experiment is defined as an initial value of erasing 
power Pe, then a laser is emitted, a signal is reproduced from a 
track (a), it is compared with a reference value by a discriminating 
circuit 3, and the result is latched by a latch circuit 4, sent to a 
system control circuit 5 to discriminate whether a level is H (high 
level) or L (low level). Then respective values of erasing power Pe 
when an output of the discriminating circuit 3 is changed from L to 
H and from H to L increasing minute quantity of erasing power Pe 
are stored, and erasing power Pe to be set is calculated. When the 
range between both values is divided and erasing power Pe is set, a 
weighted average value by division ratio of a/p is defined as the 
erasing power Pe value, so that an optimum value can be obtained 
by selecting a and p adequately. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st step which records a test signal on the ** truck on a disk, and the 2nd step which sets up the 
laser power Pe as which the magnitude in which the test signal by which record was carried out [ above- 
mentioned ] does not disappear was determined beforehand as initial value, The 3rd step [ predetermined 
threshold level / level / of the signal which was made to carry out DC luminescence of the laser by the above- 
mentioned power Pe, traced the above-mentioned truck, reproduced the signal from the above-mentioned truck, 
and was this reproduced / mark ] , The 4th step which carries out the increment in a minute amount of the power 
Pe, and repeats the 3rd step of the above if this mark level is not over threshold level, The 5th step which 
memorizes the power Pe at that time as 1 st storage value when the above-mentioned mark level exceeds a 
threshold, The 6th step [ the above-mentioned predetermined threshold level / level / of the signal which carried 
out the increment in a minute amount of the above-mentioned power Pe, was made to carry out DC 
luminescence of the laser by the power Pe which this increased, traced the above-mentioned truck, reproduced 
the signal from this truck, and was reproduced / mark ], If the above-mentioned mark level is over threshold 
level and the 7th step which repeats the 6th step of the above, and the above-mentioned mark level are not over 
threshold level The elimination power setting approach of the phase change disk containing the 8th step which 
memorizes the power Pe at that time as 2nd storage value, and sets up elimination power based on the above 1st 
and the 2nd storage value. 

[Claim 2] The elimination power setting approach of a phase change disk that the 8th step which sets up 
elimination power in an approach according to claim 1 based on said 1 st and 2nd storage value is a step which 
determines elimination power by calculating the simple averaging of the 1 st and 2nd storage value. 
[Claim 3] The elimination power setting approach of a phase change disk that the 8th step which sets up 
elimination power in an approach according to claim 1 based on said 1st and 2nd storage value is a step which 
determines elimination power by calculating the weighted average of the 1st and 2nd storage value. 
[Claim 4] The optical head which can record a signal on the record medium on a disk, and can read the recorded 
signal, The discriminator which discriminates from whether this mark level is higher [ as compared with a 
predetermined threshold ] in the mark level of the read signal than a threshold, or low, It is the record 
regenerative apparatus of the phase change disk equipped with the system control circuit which has the circuit 
which generates the power control signal sent to the above-mentioned optical head based on the output of this 
discriminator. The above-mentioned system control circuit as initial value of the laser power Pe which comes 
out of the above-mentioned optical head While the value as which the magnitude in which the recorded test 
signal does not disappear was determined beforehand is set up and the mark laser of a regenerative signal does 
not exceed threshold level If delivery and the above-mentioned mark laser exceed a threshold to the above- 
mentioned optical head, the control signal which carried out the increment in a minute amount of the above- 
mentioned power Pe When the power Pe at that time is memorized as 1st storage value, the increment in a 
minute amount of the above-mentioned power Pe is carried out further and delivery and the above-mentioned 
mark level become lower than threshold level to the above-mentioned optical head about the control signal of 
the power which this increased, The record regenerative apparatus of the phase change disk which memorizes 
the power Pe at that time as 2nd storage value, and came to set up elimination power based on the above 1 st and 
the 2nd storage value. 

[Claim 5] The record regenerative apparatus of the phase change disk with which a means to set up elimination 
power based on said 1 st and 2nd storage value includes the circuit which calculates the simple averaging of the 
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1st and 2nd storage value, or a weighted average in equipment according to claim 4. 
[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the elimination power setting approach and 
equipment of laser in the kind of record regenerative apparatus about the record regenerative apparatus of a 
phase change mold disk. 
[0002] 

[Description of the Prior Art] The recording method in an optical record regenerative apparatus can be divided 
into two, postscript mold record and rewriting mold record, according to the class of record film (record 
medium) of the disk to be used, and rewriting mold record can be further divided into a magneto-optic 
recording and phase change record. 

[0003] The optical record regenerative apparatus with which this invention is applied performs record playback 
by the phase change recording method, and uses that a reflection factor changes by whether record film is in a 
crystallized state, or it is in an amorphism (amorphous) condition. 

[0004] When recording a signal on a disk using this kind of record regenerative apparatus, the circuit of a 
recording system like drawing 10 is used. After this circuit encodes a data bit train with an encoder 1 1 and 
amplifies it with the drive amplifier 12, it is supplied to the optical head 13, is changed into light (laser), and is 
projected on a disk. 

[0005] When reproducing the signal recorded on the disk, the circuit of a reversion system as shown in drawing 
1 1 is used. This circuit is a circuit which projects the laser beam for reading on a disk side, receives the signal 
modulated by the signal recorded in respect of the disk with the optical head 21, decodes, and is outputted. 
[0006] The optical head 21 changes into an electrical signal the lightwave signal which received light, and sends 
it to amplifier 22. Amplifier 22 amplifies the weak signal sent from the optical head 21, and sends it to a 
waveform equalizer 23. A waveform equalizer 23 is outputted to a waveform shaper 24 except for the 
intersymbol interference of a regenerative signal. The signal orthopedically operated by the waveform shaper 24 
is sent to a discriminator 26, and the binary (mark tooth space) signal from which it was discriminated here is 
sent to a decoder 27, and outputs the decoded signal. 

[0007] In the above, although the signal record and playback in an optical record regenerative apparatus were 
explained briefly, since there is no relation with the as direct system configuration of this optical record 
regenerative apparatus itself as this invention, detailed explanation is omitted, next the record and elimination of 
a signal in this kind of record regenerative apparatus are explained briefly. 

[0008] The record using the phase change (transition) of the record film on a disk is recorded by making record 
film amorphous with the heat by heating the whole record film surface, making it crystallize enough first, and 
irradiating a laser beam. The temperature of this crystallization is 400 degrees C, and the temperature of 
amorphous-izing is 600 degrees C. If the crystallized state is matched with the tooth space (logic "0") and the 
amorphous condition is matched with the mark (logic "1"), by irradiating a laser beam at the record film of a 
disk, a phase change can be made to be able to cause and a signal can be recorded. 

[0009] Drawing 6 shows the luminescence wave of laser. In this drawing, (a) is a clock signal and a repeat 
period is T. (b) is the test signal recorded on a disk, and is a data signal whose die length of a mark is 8T. (c) is 
a laser luminescence wave at the time of record. Moreover, (d) is a laser luminescence wave when carrying out 
DC luminescence as output power Pe of a laser diode (laser light source). 

[0010] Drawing 7 shows the playback wave when raising Power Pe gradually, and a threshold in case the signal 
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level from which record film is amorphous, and Lt compare a regenerative signal with a threshold with the 
comparator in a discriminator as for the signal La filled in all over this drawing, and Lc express the signal level 
from which record film will be in a crystallized state. 

[001 1] In this drawing, since the mark tooth-space signal from which it discriminated by the discriminator later 
mentioned with reference to drawing 1 is latched, (a) is a latch pulse sent to a latch circuit from a system control 
circuit, (b) is a regenerative-signal wave immediately after recording 8T mark, as illustration, a mark has it in 
the signal level La of an amorphous condition, and a tooth space is in the signal level Lc of a crystallized state. 
In this condition, when the comparator of a discriminator compares a regenerative signal with a threshold Lt, a 
mark (high level H) and a tooth space (low level L) can be distinguished clearly, and can perform exact reading. 

[0012] 8T mark disappears by the half, the level of a mark becomes lower than the threshold Lt of a comparator, 
and the signal of a mark is no longer detected by the output of a discriminator as it is shown in (c), when Power 
Pe is raised for a while and a mark signal is eliminated. Furthermore, if Power Pe is increased, as shown in (d), 
a mark will disappear completely and the recorded signal will be lost. 

[0013] The record medium of a disk begins to make it amorphous from a crystallized state, and the value 
approaches the threshold Lt of the comparator in a discriminator as it is shown in this drawing (e), when Power 
Pe is raised further. If Power Pe is increased further, the traced place makes it amorphous completely, and the 
whole will become the signal of a mark when a comparator compares with a threshold Lt, as shown in (f). 
[0014] A passage clear from the above-mentioned explanation, although the elimination power for eliminating 
the signal on a disk cannot be too small, it cannot be too large. It is necessary to measure power required in 
order that the signal currently recorded may change into the condition of disappearing completely, and to set 
elimination power as the power. 
[0015] 

[Problem(s) to be Solved by the Invention] In recent years, it is easy to be influenced of the sensibility 
unevenness of perimeter environmental temperature or a disk with short-wavelength-izing of record wavelength 
at the time of record. Since the heat record by laser is used for the drive of a phase change disk, or the drive of 
an optical MAG (MO) disk, by the record approach which fixed record power, the optimal record becomes 
impossible irrespective of perimeter environmental temperature or the sensibility of a disk. 
[0016] By making trial writing the disk which it is going to record in advance of record as one cure to this, there 
is a method of setting up the optimal record power, and it is carried out in record of an MO disk. However, in 
order to apply this to a phase change disk, it is necessary to optimize not only the record power Pw but the 
elimination power Pe. 

[0017] It is because a convex property is shown to elimination power as a phase change disk is shown in 
drawing 9 although the increment in monotone is carried out to elimination power as the elimination ratio of an 
MO disk is shown in drawing 8 . 

[0018] if the elimination ratio of MO (optical MAG) disk increases the elimination power Pe from zero as it is 
shown in this drawing, when this situation is explained in more detail with reference to drawing 8 here --**** 
to elimination — starting — an elimination ratio — a logarithm — it increases-like. In this case, the point that an 
elimination ratio is set to 40dB or more is chosen as a point which is satisfactory practically. 
[0019] If the elimination ratio of a phase change disk generally becomes like drawing 9 and the elimination 
power Pe is increased from zero compared with it, an elimination ratio will increase from **** rapidly and it 
will become fixed after that, and if the elimination power Pe is increased further, an elimination ratio will fall 
rapidly. Then, the range where an elimination ratio becomes 25dB or more is chosen as range which is 
satisfactory practically, and the elimination power Pe is set as the value within the limits of this. 
[0020] The above is traced by the laser which carried out DC (direct current) luminescence of the data signal 
recorded on the disk, and that data signal is eliminated, and after elimination, although it is explanation in the 
case of newly writing in a signal, it needs the actuation for elimination, and to be operated of this approach for 
record. 

[0021] On the other hand, by carrying out overwrite of the new data signal on the old data signal recorded on 
the disk, the record approach explained below can eliminate an old signal, and can write in a new signal. 
[0022] In drawing 5 , the record signal for a test with which the clock pulse of a period T and (b) consist of the 
mark and tooth space between 2T in (a), and (c) show the laser luminescence wave at the time of 2T data 
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logging. In this laser wave, Pw expresses the power which makes a phase change disk amorphous, i.e., record 
power, and Pe expresses the power which crystallizes a phase change disk, i.e., elimination power. 
[0023] The record signal for a test with which (d) consists of the mark of 7T and the repeat of a tooth space, and 
(e) show the laser luminescence wave at the time of 7T data logging. The power to which Pw makes a phase 
change disk amorphous similarly in this laser luminescence wave, and Pe are power which crystallizes a phase 
change disk. 

[0024] In (c) of drawing 5 , and (e), the luminescence wave of laser has the elimination power Pe to OmW 
shown by the dotted line, and has become the form where it was superimposed on the binary signal which 
changes between Pe and Pw on it. 

[0025] If the luminescence wave of (c) is compared with the luminescence wave of (e), the luminescence wave 

of laser is a wave which is different the case of the data signal of the mark tooth space between 2T, and in the 

case of the data signal of the mark tooth space between IT. A direct exaggerated light (direct overwrite) is made 

to a phase change disk by emitting light by different wave in this way according to a record signal. 

[0026] In this case, record over a phase change disk is performed by the following procedure. 

The repeat signal of the mark tooth space between 2T as shown in 1 and the above (b) is recorded. 

The carrier level of the repeat signal of 2 and its mark tooth space between 2T is measured. 

The signal of 3, next the mark tooth space between the above-mentioned 2T was recorded above, and the repeat 

signal of the mark tooth space between 7T is recorded. 

The carrier level of the repeat signal of 4 and the mark tooth space between 2T is measured. 

It asks for the elimination ratio of the repeat signal of the mark tooth space between 2T according to 5 and the 

carrier level difference measured by the item of the above 2 and 4. 

[0027] Pe is changed to the power to which an elimination ratio gets worse from 0, and the above items 1-5 are 
performed repeatedly. If the elimination ratio of a phase change disk generally becomes like drawing 9 and the 
elimination power Pe is increased from zero, an elimination ratio will increase from **** rapidly and it will 
become fixed after that, and if the elimination power Pe is increased further, an elimination ratio will fall 
rapidly. Then, the range where an elimination ratio becomes 25dB or more is chosen as range which is 
satisfactory practically, and the elimination power Pe is set as the value within the limits of this. 
[0028] By the above approach, record actuation is needed twice about one point of measurement. That is, they 
are record of the mark tooth-space repeat signal of 2T, and record of the mark tooth-space repeat signal of 7T. 
[0029] This invention makes it a technical problem to offer the record regenerative apparatus which can be 
managed with one elimination actuation about one point of measurement using the measuring method with 
which the fault of the record regenerative apparatus by the above-mentioned conventional measuring method is 
conquered, and it ends with one record actuation, and a record pattern can also be managed with one kind. 
[0030] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention will 
offer the elimination power setting approach containing the following step, if the one viewpoint is followed. 
Namely, the 1st step which records a test signal on the ** truck on a disk, The 2nd step which sets up the laser 
output power Pe as which the magnitude in which the test signal by which record was carried out [ above- 
mentioned ] does not disappear was determined beforehand as initial value, The 3rd step [ predetermined 
threshold level / level / of the signal which was made to carry out DC luminescence of the laser by the above- 
mentioned power Pe, traced the above-mentioned truck, reproduced the signal from the above-mentioned truck, 
and was this reproduced / mark ], The 4th step which carries out the increment in a minute amount of the power 
Pe, and repeats the 3rd step of the above if this mark level is not over threshold level, The 5th step which 
memorizes the power Pe at that time as 1 st storage value when the above-mentioned mark level exceeds a 
threshold, The 6th step [ predetermined threshold level / level / of the signal which carried out the increment in 
a minute amount of the above-mentioned power Pe, was made to carry out DC luminescence of the laser by the 
power Pe which this increased, traced the above-mentioned truck, reproduced the signal from this truck, and 
was reproduced / mark ], If the above-mentioned mark level is over threshold level and the 7th step which 
repeats the 6th step of the above, and the above-mentioned mark level are not over threshold level The power Pe 
at that time is memorized as 2nd storage value, and the elimination power setting approach of the phase change 
disk containing the 8th step which sets up elimination power based on the above 1 st and the 2nd storage value is 
offered. 
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[0031] In the above-mentioned approach, the 8th step which sets up elimination power based on the above 1st 
and the 2nd storage value can consider as the step which determines elimination power by calculating the 
simple averaging of the 1st and 2nd storage value. 

[0032] Moreover, in the above-mentioned approach, the 8th step which sets up elimination power based on the 
above 1 st and the 2nd storage value can consider as the step which determines elimination power by calculating 
the weighted average of the 1 st and 2nd storage value. 

[0033] According to the second viewpoint, this invention offers the following record regenerative apparatus. 
Namely, the optical head which can record a signal on the record medium on a disk, and can read the recorded 
signal, The discriminator which discriminates from whether this mark level is higher [ as compared with a 
predetermined threshold ] in the mark level of the read signal than a threshold, or low, It is the record 
regenerative apparatus of the phase change disk equipped with the system control circuit which has the circuit 
which generates the power control signal sent to the above-mentioned optical head based on the output of this 
discriminator. The above-mentioned system control circuit as initial value of the above-mentioned power Pe 
While the value as which the magnitude in which the recorded test signal does not disappear was determined 
beforehand is set up and the mark level of a regenerative signal does not exceed threshold level If the increment 
in a minute amount of the power Pe is carried out and delivery and the above-mentioned mark level exceed a 
threshold to the above-mentioned optical head When the power Pe at that time is memorized as 1 st storage 
value, the increment in a minute amount of the above-mentioned power Pe is carried out further and delivery 
and the above-mentioned mark level become lower than threshold level to the above-mentioned optical head 
about the power Pe which this increased, The power Pe at that time is memorized as 2nd storage value, and the 
record regenerative apparatus of the phase change disk which came to set up elimination power based on the 
above 1 st and the 2nd storage value is offered. 

[0034] In above equipment, a means to set up elimination power based on the above 1st and the 2nd storage 
value can include the circuit which calculates the simple averaging of the 1st and 2nd storage value, or a 
weighted average. 
[0035] 

[Embodiment of the Invention] With reference to drawing 1 , the gestalt of 1 operation of the phase change disk 
record regenerative apparatus of this invention is explained. This drawing is what showed only the circuit of a 
reversion system, and includes the optical head 1, the playback amplifier 2, a discriminator 3, a latch circuit 4, 
and a system control circuit. 

[0036] The data signal recorded on the disk is read with the optical head 1, the read signal is amplified with the 
playback amplifier 2, and the condition of the signal determines a mark or a tooth space with the comparator of 
a discriminator 3 as compared with a reference value. The output of a discriminator 3 is latched to a latch circuit 
4, and the level of the signal tells H (yes) or L (low) to the system control circuit 5. At this time, the value 
latched to a latch circuit is latched based on the latch control signal sent from the system control circuit 5. 
[0037] The system control circuit 5 investigates the condition of the signal sent from the latch circuit 4, and 
takes out the laser power control signal over an optical head. Next, actuation of the circuit of this reversion 
system is explained with reference to drawing 2 . 

[0038] Initiation of operation is carried out in step SO, and an about [ 8T ] mark is recorded on the truck a of one 
** in step SI. Under the present circumstances, the conditions of the die length of a mark are good the anything 
to which latch's timing does not become severe. The output of a comparator will be set to H if Truck a is read as 
it is. 

[0039] After recording a mark, it progresses to step S2, and initializing of the elimination power Pe is 
performed. The value P 1 of most which was beforehand examined by experiment is used for this initializing, 
and it assigns this value to Pe. As long as the value of PI is a value to which the recorded signal will not 
disappear, what kind of value is sufficient as it. 

[0040] It progresses to step S3, DC luminescence of the laser is carried out by the above-mentioned elimination 
power Pe, and Truck a is traced using this laser beam. It progresses to step S4, a signal is reproduced from 
Truck a, the comparison result is latched to a latch circuit 4 with the comparator of a discriminator as compared 
with a reference value, and the latched value is sent to a system control circuit. 

[0041 ] the output of the comparator with which it progressed to step S5, and the system control circuit 5 has 
been sent from the latch circuit 4 — H (high-level) or L (low level) — that judgment is performed, if it is L, it 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/14/2006 



JP,10-188286,A [DETAILED DESCRIPTION] 



Page 5 of 5 



will progress to step S6, and only minute amount deltaP increases the elimination power Pe, and it returns to 
step S3. 

[0042] Although the output of a comparator carries out by repeating actuation of the above-mentioned steps S3- 
S6 between L, if a comparator output is set to H, it will progress to step S7 and the elimination power Pe at that 
time will be memorized as Pe (low). 

[0043] It progresses to step S8 and only deltaP increases the elimination power Pe. DC luminescence of the 
laser is again carried out by Power Pe, and Truck a is traced. It progresses to step S10, a signal is reproduced 
from Truck a, the output of a comparator is judged at step SI 1, if the output H Becomes, return and steps S8- 
Sl 1 will be repeated to step S8, and Power Pe will be made to increase to it further. 

[0044] It progresses to step S12 that the result of having judged the output from a comparator at step SI 1 is set 
to L, and Pe at that time is memorized as Pe (high). Pe progressed and set as step SI 3 is calculated. This count 
is given by the simple addition average of Pe (low) and Pe (high), Pe= (Pe(high)+Pe (low)) / 2. [ i.e., ] 
[0045] The relation of Pe (high) and Pe (low) in a setup of the above-mentioned elimination power is shown in 
drawing 3 and drawing 4 . As above-mentioned, Pe (low) is the value of the power Pe of the point which 
changed the output of a comparator to H from L, and Pe (high) is the value of the power Pe at the time of 
stopping eliminating, as a result of increasing Power Pe. 

[0046] Elimination power is chosen as the middle value of Pe (low) and Pe (high), and drawing 3 shows the 

case where it is determined by taking the addition average simply. Moreover, drawing 4 shows the case where 

between Pe (low) and Pe(s) (high) is chosen as the point divided into the alpha pair beta. In this case, the 

weighted average efficiency by alpha and beta is {beta*Pe (low) + alpha*Pe (high)}/(alpha+beta). 

It is come out and given. The value optimal as elimination power can be set up by choosing the value of alpha 

and beta proper here. 

[0047] 

[Effect of the Invention] Since it has the above-mentioned elimination power setting circuit, a setup of 
elimination power is easy and, as for the record regenerative apparatus of this invention, can also make 
optimization of laser power easy by the system control circuit. 

[Translation done.] 
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